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i 

umm*v>iua 

imxmi] a»*otf^ ens®** fs^ 

F 7 P UXx-* 5 ^[elKi 

WE7 f i^xr-^ ^ y?mmziem& nit7 f wxic 
*i;ti*«d*-fb««ru w«Rb&«7-FBfc 
aasn^^^u**!^ MEx-i^^HKfcEB 
sn*:^-* f 
j»E7 p uxT-^^y^HatEttan&y f ^xtr 

*CT*fc<i*2*©»7-PB«WiU KSKbfc 

■fe;pfcttEKv HS^bTSfratr^-^ftEii-ra 
jB*e»-r*a«y-M«7-f/tt> wbnand^ 

a&"T5 & 8&©7 F V* ttE«fS:/n y j?7HU 
?B» t & AB lsfe¥«ffiett£BT* o 

T, 

MEx-^^y^BBteEliSftfcx-^S^lf y P 
i8$^UTilSNANDi:^Jca^trlSC!) ; t- Fib 
T* 

ny*7F 1"XC£13T 1 -DomsiV- P F /xsa 

B»Sft*NAND-fe;l*:. BEx-i^y^HttKE 

«Eyn^^7FPX5 f -3'75ryH»fcE«Sft&^ 
n y jr 7 F ICJSCT^A: < £ 2 P F 

9-f/tftBRU «aKbfcy-PF?>fAK£D$(I?P 

^HHJcEttsnfcs^-^sBWfcs^atrtja^- f 
*asi/TEHant!Mt*flo«i«y-nit, rnsco 



2) it$5i¥7-2 3 5 1 9 3 

2 

»«LTftD*C!)-SB*tBEHy PSlcS&SnfcAN 
D*^*L<«DINOR-feJl>i. HEMfPy-- PBfc 

±OB»anfe^*y-fe;Hc«iEhry his^ltb* 

&£fx-*£EttT&x-^7y^[IIBi* ^— AND 
M3Sb<ttD I NOR5!l<0iBfliy-hB*B*B»-rs 
B*y-hF7-f/Xi» i9EANDW«U<ttD I NO 
RMSBSM"**:*^ F UX^-fSEttf £7d y £ 

7PUX5 f -*5v^BKiSABUfc*»*MB«B^ 

not, 

ifl ttEx-^yyHRfcBttaftfcT-^SMEtfy F 
«*^LTMEAND-fe;M&b<ttD I NORWM 
*&MW>*-FibT, 

mE^n^ir7 Fl^X^-^^yyBISfcEBSnfc^ 

d y * 7 f uxic*i;t i ocoa«y- f f y-r /t*a 
#u sa«bfcy-FF^-rA*t<tofii»y-h«^ 
B»an*AND-fe;i*b< «D i nor^uc* 'ns 
x-^^^^isrffiirEis^n^-^^^atf^^ 

-Hi, 1 
^E^ay^7FUXv f -^^y5 1 ®BicE«$njrc^ 

a? oy*7FPxic*i;T^tt<tfe2o©B*iy->F 

y-F48^B»Sn^ANDir;veb<«D i.NORt 
JWc, MEx-^yy^BBKBBSn&y^SHft 

f i «=rr& c: t t? 

^LTE«anfc»B*0MBy-PBfc. £ft6c0 
IWWy— F Bic <fc D Bft 3 j* * »J -fe^*«ftBit « 
»«LTaO*©-«38(tttEey FBfcJiBiSn&NA 

50 NDt;^> BE»By-h«K:j:0B»sn&^*y 

■fe;PK:ttEtry hB^bTafriitr^-^SEB-r-S 
x-^^y^Blli. f^-NAND^J(&ffl»y-FB£ 
BBT*B«y-h F^^^iftABUfc*»*E«B 

MBx-^7^^[HlBJCEtt!:$nfcx-^^itlEtfy F 
B**LTBENAND-t*fcB*attWr. 

UE^-NAND^(DfiIffliy- FB^«^CfcS«^n> 
^ ■fe;VtCtSE5 ? -^ ^©BKESStlfcx-* 

4» ^^^s^atf^tsr!j$airs*»ft^E«Kfio 

[fi*^5] a»*©lf!y FBi, Cft^Otfy F»£ 
S!BUTEBSIifcBft#©BBy-hBt* Jin^O 
Bfpy- hBfeJ:0Bii*n*^*y*^ b^o 
BBUTftQ««)-B3»fNEb!9 FBtcSiK^n&NA 

Np*>pt. ttfitifty-hscjcOBBstifc^y 

■fe;ncttEKy ^^9^LTS^a^7 f -^*E«■r-& 

bb-t ^a«y-FF^^ni, gnENAND^j^aiR 

?Z>1t®<D7 F PXfc-lSEtt-r* y b 7 F UX? 
50 -^^y^BBiftABbfc^BfleEBBBirfcoT, 



(3) 

3 

ME5 f -*5**BBfcEBSftft5 f -**ttBKy b 
MB7 a V7s?-5 y ts^BBfcEBS 

HftSh^NAND-fe^C, MEx-i^ty^llittKK 

as nrcx-* s»*&»a**- h t . 

fflE^D vi?7Y I/Xt-? 7 y ^(5JB(Cg2*^nfc^ 

y-h»#B»Sh*NAND1r;HC, ti\f&T-9yy 
^B»KE«StUt3r-^*H»fc««atr»*t- F 

ME»#*- F iftflre- F < £ fc-if icfel* 

fflEH-NANDJfl©«Hpy-Hi*«#lcB«l'r 
£«r§* fc***Brae«£B. 
[B#«6] gSfffir-^^^^lllK^ 88E7-FBX 

hBwioaRan, BEeyhBtBiwa 

BEx-*5y?BKfcEBSft&x-***fiey h 
«StfbTBB**y*/l'fc»*&^a£»c, ffiE** 

HE^-*5**BKKE«Snfc5 f -5'«raif * F 
B«H,T. ttE**y-fe^te»*»MRlc, HE7H 
VX^-*5yy@ttfcE«*nfc7 Fl^Xttt»E7 

d v 9 7 f i^x-* ? v ynHSfceiianfc^D ? ^ 
tiMzmmmiRrzc zmxm i - 3 <ai>r 

ttft£EB®¥«»EftBB. 

B0«ff® tt£ fc«kD5r--£ £EttT *T 

1 - 5 ^rn^^EBo^wnmB. 

mwmmttmn 40 

[000 1] 

wm±towm&wi *^w«v *»ftBtt8Bfcftt> 

0. WKBBBO^^y-fcJUClH^fiDx-^tHWn 
lf-t-*BB*B*fc*»*EBBBlcBrr«. 
[0002] 

[«E*0>&fi5] n ^x^AOEBBB 

^lt> B«nizB«a&% m&imw&mmftm 

#B»gH (EE PROM) )Wfll>6tVO>*. 
EPROM^tlT, ftfHBMfcfcffla&NANDis 
*BEEPROM*«l6nTV>S. BBOji^E 50 



#K¥7-2 3 5 1 9 3 

[0 0 0 3] 1 99 2^1 EDM (iDlernatioDa 

I Electron Device Meeting, : HBfl?T/WX*a) 
T^Slft $ tt^ o it N O R S E E P R OMtlT, B 
ABfWJfjfeSBl l»C^*TAND^!EEPROM (EKtl 
me, fik "A 1.28 tim 2 Contactless Netory Cell Tech 
□ology for a 3V-0nly 64Mbit EEPROM, " 1992 (EDM Tec 
h.Dig.,p P 991-993) tomtt* HSBB* SHI 2 \Zm 
tDINORSEEPROM (H.0noda,ftk "A novel C 
ell Structure sui tablef or a 3 Volt Operation, Sect 
or Erase Plash Meaory," 1992 I EDM Tech. Dig. , pp599 
-602) 'GS&kifiibZ. 

[0004] ^neODINORiEEPROMtAN 
DIEEPROMlt ^^y-fe;P«B*B*W»BL& 

[ooo5] Me^y-M'ttBi*. mmmm mm 

y-F) tBBy-h3WBBSn*FET-MOSBa 
^t'J«7Kli PBSB&MMMK3 

H9x^rtfc«B»asn*. NANDtiHEEPR 

omcb f w-f >(u«a«y- h«hbrtfy bmztim 
(£$sftE8) iztttt«n& ^y-fewwBtpy- 
[0006] a*, H-7-H«ic^a*t*^*y-fc^ 

©ft^ftl^-^iPf^ lB©KW>«2fetfV-X 
^C0S«y- Mc«3Etlfc^-^©a'&& 1 NAND^ 

[0 0 0 7] NANDi:;H!EEPROM<0»mi*<0 

a«>x^rtfc^ty-fe^7 u-faitBaBPjaEanjtfeo* 
^*y-fe;nc»UTB»fcff*>n*. mnzwt 

NAND^D^^ O±T<0$J«iy" h Vss £ 

U pa"*x^XtfniaS«IC*«flEVn) (BAB2 0 
V) ^RJilDi'So £tl»C<fcD, 4TO^^'Jt*C6^ 

o#Aici/7h-r«. B». cottffi* «5Bte 

Sl-r^o f ^^SS^NANDyD^^SIR 

tm\Z?Z> Z£{Z£K) KZtlZ. 
[0 0 0 8] x~*cDS#£*&fm> bf^FJ»3&^S 

t>«^nfcfiHo^ ; ey-fe;w^JH*c:fft>n'5. nan 

D^d y 9 Pwm&HtUtMWf- b fcBBBffi Vpp 
<WAtf2 0V) SWlDU fflO#^*y-F(c:tt*ffl 
SftVm («A«10V) £4*.*. *fc, KyhBfc 
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(4) 

5 

Vss^A&nfctS ( "O" , *©Sftli 

aiR^y^viceassn, 3«y- Hctg^aA*^ 
cntz&Q. ^©aK^yis^LtHittiE 

r*. tr* h«cvm*«4*.sn*: ( M i w 

**y*;Pfctt«?ttAttfi;i&1\ «-3Tl/#Vi«tt 
WWFffifca**. 

[0 0 0 9] £fc> ?-*©»#&*»fPfc;&^Tfck 
x-^^^^lslffilCStt^nTV^ 1 ^i?»Of- 10 

[0 0 10] tu5T> NANDtJbSEEPROM* 

*©*&*?> *»«U ^yir^W©*©^-* 

[0 0 11] «*©NAND*MH!EEPRO 

mth* ij»©i:3icia©«#a*»ffTtt* x-* 
©sirs n/^wy- wr « * * u umi 

[0 0 12] C©±5&**«ONAND-fe^a 

EEPROM*a«5M^-*T?, aiwaica— 

££#&tfJS(;: t>, 1 *©fH#y- 

3WHJIfcfcoWfc. 

[0 0 13] ±m<omm)t. ANDtMEEPRO 
M, D I NO R tiHE E P R OM^^i^^t U I: 40 

[0 0 14] 

2©¥*#S«8S- m^SS^^^^yKfc 

*y©»#K«©fcafc* i^-i /»<of-^£a»ffl 
© * * y * »£*ftatrftfi^jR*ii o bt4«*»* 

[0 0 15] ±B»H**tl/Tfca*lft* 

©T, *©BMfc1"*fcC3ML l-*— ^#©5*-** 50 



4$B8¥7-2 3 5 1 9 3 

[00 16] 

[0 0 17] BP*. (91**1) tt, *»*©lf 

*©7-FBfc, eyh«t7-H«t©3iaMt«« 

mr5 f -*©*0BDftff3;* ; fcy-fcH'fc* 7-H»tC 
ADWiSftfc/^y-fe-MCtfy HB«M/T#*atr 
y-^SEBTfcx-^s^lslKi. r7-FI8&&« 

yB»tft«*fc*»#E«««-C*oT, 5*-* 5? 
^®»»Cg*£nfcx-*£tf^ hBS^LT^y-fc 

EKfc:H2f6£nfc7 H l^XKj&DT 1 #©7- FSteB 

«u «W!Ufc9-F«te»«anfc^^y*;pjfc:- 

=r-5 y v ?BKfcE«a*lfc7 s -$'S#*&trape 
-Hfc» 7FUX5 f -5^**B*fcE«attft7T*I/ 
Xfc«CT^fc<i%>2*©7-M»ajRU 

tfe^-HSicaiKanfc^^ytoMCv "f-^yv^ 

HBfcEttSnfc^^tHWCSSatrttHf*- Hi 

[0018] *»! (gi*«2) a, «&#©tf 
ywt, cn6©e?rh«tsaiUTE«a»i&«» 

*©a«iy-hjst> cne©a«y-h«k:«fcoB» 
$n*«'j -b^s **flitw»« t t& o *©-*# 

^-^SEBi'ST^^^IelBfc* f^-NAND^J 

NANDJUftaR"r*fc"86©7HU^*— BtBii-r*^ 
n y jr 7 H UXt 5 -* ? y?BKfc£ Afl Lfc^MMfrE 

^tf y>iS8$^bTNAND-fe;PfcS^atfIS©^-H 

tc? u v 9 7 K I/XIC^UT 1 o©StRy- K H y-i /t 
«S#SU «a*b&y-bH9-f/XfcJ:D«liy-h 

ttati&x-^tssattaw^-Kt, yoytrY 
«ct^< t*>2r?©a#y-h H7-r /tta«u 

[0 0 19] (W*«3) tt. «&*©tf 

*©^«y-h»t> cn^©$i»y-hsiJc<fc0Bi4 
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7 

tfy h»fc»lfi*nfcAND-fe;P«b<ttD I NOR-fe 

ttfc, H-ANDJW*L<ttD I NORJ»J©M»y-b 
»S*&BBT*B#» , --hF7-f/Xfc. AND^U 
<\ZD I NOR^J£a«t-*£g)(37FU;*£-ISISfi 

^kisst*^t, x-*?y*HBfcB«sftfc 

5*-** hfy MI**l/TAND-fe;i.eL<ttD I NO 
R*;MC#SfctrB0*-Ftl,T, 7uy9T FWX 
7 s - * 7 y ^ ESS tCfBttS *1& :/ d y $ 7 F V X (Cfc C 

HF5</trcioiBipy-h««t«ftsn«AND-fe* 

SKItDI NORtJH:, y-^y^lslBKeitS 
nfcx-*£S#&irtiS*--F£. :/ny*7Fl/X 

ANDt^tKttDINORt^t:, T-P^y^M 
[0 0 2 0] ifc. (B£JR4) HU «»*otf 

a n * * * »j -t Ji^ttftflif lt& d 

tfy h»fc««3ft&NAND-fe*fc, bb^-mmc 

•fcDBBSftfc^U-feJl'fctfy h«*^ux»#att 
MRK. H-NANDJfl©«»y-h«3!f««acaRS 

■tt3n&«ay~hB£<fcDBB3n*B*M0> 

[oo2i] ca*^5) #st#<Btf 

fcfy h«fc»K*nfcNAND-fe;i^ MWy-F«iC 
x-^fcBltt^x-^y^BBi. I^-NAND#J 

o«npy-h»ftBarr5W?y-ns^-f;ta:, na 

:^ B?fcoT» ?-*7:y*HBfcE*;£hfc5 J --i'*tf 

^ y h»fc*LTNAND*;MC»#&toB©*-Ffcl/ 

uy&7 F UXICJ&DT 1 ^?OS^y- F F y-1 A*£8 



- 1 

(5) &H¥7-2 3 5 1 9 3 

S 

v 1 -* 5 S/^EI&KgESSnjt^D >y ?7 h uxtjfcu 

NANDt;HC. x-^y^lalgSICBttSnfc?-* 
» ; E-Hi0^&< fcfc— 3frfcfc&»T. ft— NAND^I 
[0 0 2 2] d^T, *«W®a*U^JSS8fftbT 

[0 0 2 3] a) f-trvyf-mm* v-mxim 
my- imz£ oa«sn. try h«icK*ai3nfc* 

get* x-^^y^afSfciattsn&r-^styh* 

»£. 7Hl^x-*9v?p»»CS*an£7FW'* . 

[0024] (2) *mMt*±izMim 

vimtmny-bimmmtiLzn* m$mi*mt&&o) 

IgfcTiffEft* * 'J -5 C i. 

5U [0 0 2 5] 

7FWX5r-*5y?HIJK (Xtt^n«/^7l«WXx- 
^ 5 ^ ^EB) i 1 ^— *IB»-r* fcly h 

K- L T»» 3 -a-* C t £ JPSK-Cff 5 C t tPV% -5. 

set, ^^u^r/^s^h-r-siRjcfejittWttxx 

[0026] {jj 

•r*. 

[0027] &mmi) Hltt, *»9!«MR 1 <0%K 
50 MtCffi^S^^StSSSro^^U-fe^V-fR^Hia 
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[0 0 2 8] »»*COtf y MBL (B LI , BL2 , 

BLj , v, BLn) ilMt*©f7-H»WL (W 
LI , WL2 , WL 1 , WLi+1 , WLn ) £ 

(MCU, MC12, MCidd) #«Wf*iEB;*ftT 
hTy h&BLlCte^-^y^laJKDL (DL1 
, DL2 , DLj , DLn ) *l, 7 

KAL (A LI , AL2 , - f ALi , ALi+1 f 
ALm ) '#»8Snw*. ^bT, 7KUX5y«ft 

ttnWKl/^ CSL (CSLl, CSL2 , C 
SLj , CSLd) ftto^ZJWMfcV I/O, /I 

[0030] ei 2 ft y- H»*aa«»#a*»©* 

xn-y[5iKR/DlC<fcD> 7KU-X5?3 1 2OT7-F / 
»H^-f/t@BALt:JH*E1tanT^<. $ 

7FbX7^Rtf7-F&K 

7-f/tlHlBAL*CEit*nTV>-&D'>7HUXfcaoT 

ffln£7Hl'*bT\ RA2 . RAi > R AmCO 3 Q£> 
7F^D>) -^3-^[5I?SR/D^LT7Hl^X 

t* »*ii*BlC3*(07— FSWL2 , WLi , WL 

id OTKRSfts. 

[0 0 3 1] 5 s — ^s^BttDLl -DLn left 9 

O, /I/0*>&x-*#A*4nT*>*. 
[0 0 3 2] fr-^^y^-HBDLl -DLd CDEttx 
-^tttfy hiSSBLl -BLd KfiaSiTCfeD, *7- 
F8WL2 , WLi , WLm **a«ShTV>*»&, t* 40 
S/hiSBLl -BLn <b?— ^#;*^U-fe;VMC21-M 
C2d, MCil-MCin. MCml-MCfflQKE&KEttS 

n*. 

[0 0 3 3] *fc, x-^y^HKDLl -DLo 
ft XlH*»I/0. /I/O^SAAan^-^JK 
0-Tfc<, KyHBBLI -BLn (DR»IBbf-y*< 

ll-MClD^Ktftx-^ bVhSBLl -BLn {C 



ft&§¥7-2 3 5 1 9 3 

10 

Ln (Or—ftfi, x-^y^HBDLl -DLn tc** 

k«wl2 , wli , wld **a«an«i, x-^? 

y^EMIDLl -DLd fcE*ShTVi5T-** ;* 
•fe;t/MC2I-MC2n > MCil-MCin* MCnl-M 
CanKWSfcEttSft*.. 

co 03 4] u-vmwLi^mmtsn^i^- 
-dld fcE**nr^s«^, sr*a»tj--far^-c, 

«Atf7-H«WL2, WLi , WLn #*SBft£*l 

Z>t* 7-KSWLl Ta*an*i-*-y»©;c*y 

•feJHDx-***, x-^s^Httfc^bTHBJfc, 7 
-FSWL2 , WLi , WLn fcnK-aft*. 
[0 0 3 5] H±*T!©RWICisV>Tft **V-t)V£ 
UT»»*«lA.pIIBftfe©ttfeT**ns. IP*. DR 
AM (^tSy* • 5>^A • 7£-fe* • **U) , 
SRAM <X$"r>f • ^>y^ * 7^-feX • 

[00363 zo&otzttmmtz&ntt* 
k*«7- FSwl ic i ^-^(Dx-^^Sitatrc: 

[0 0 3 7] (^Jg«2) *«W*NANDt;lr 
SEEPROMlC*llbfc«'&fc , D^T, ^*«JlCi%W 
-T^o S3, 04ft *«^0»20«KUf|K:fll*>«N 

A N D ± )Vm E E P R O M <D ^ ^6 U -fe ;P 7 R 53 

[0 0 3 8] CG (CGdl~CGd4, CGel-CGe4, 
CGfl-CGf4, CGgl-CGg4, CGhl-CGh4 f C 
Gil-CGi4) SGS (SGSd, SG 

Se, SGSf , SGSg, SGSh, SGSi)ttV 
— ^flia^y-h> SGD (SGDd, SGDe , SG 
Df , SGDg, SGDh , SGDi ) !4FK>«i 
BL (BLj, BLk t BL1) tttf y h 
j|8> DL (DLj , DLk, DLi ) ttf-^7?/fi 
DRV (DRVd , DRVc . DR Vf , DR Vg 

, DRVh . DRVi ) nMW?-hRTf&1R#-h 
Vy-lrtmn* BAL (BALd, BALe, BALf 

. BALg , BALh , BAL i ) \V?Uy97*V 0\ 
*yy*mf&. MC (MCd4j , MCd4k , MCd41 , on 
MCf4j , MCf4k , MCf41 , MCg4i , MCg4k , § 
MCg4l ) li^^EUirik RAttn^7Hl^X, CSL ° 

(CSLj , CSLk » CSLe ) Xlftyk&m* I jjjS 

[0039] c<ommm^\t, ^^utMc©4ia^ 
a«as3i*atiTNAND-fe^39««i*an, nand^ 

©-JSJIHW >Wa«y- hSGD^Tlf>yF8 
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11 

ntciiN a n DM*fiTM»y- b Rt/sjRy- h h 5 

-fAlBlBDRV*«»«SnTV^. *LT> tMMf-h 
A^^EKBALatfa^ . x^-^R/DKiOfW 

[oo4o] **jis«K*^T*>a*©»*a*t-j« 

[0 0 4 1] 05, B6ftMHy-h&£aB9»«£ 

Read/Bus y ttf y y^ft 
[0 0 4 2] ? ty «l»y- 

ll«§^MfflD^7Hl/^tLT, RAd , RAf 

, RAg ©aaczHi/x^^yrtfcaoatnft 

HU^^y^liKBALd , BALf , BALg fcB« 

[0 0 4 3] flAtf* RAd 0 H v h(D7 KI/XCD 
±fi8H7h^D'^7HM < hlT, TS2 a? 
h*NANDWffl©7HUX«tUTfc«fcViU *fc 
ft&fr* AXZftZ7 YV7.*?Uy 27 VV^tN h 
ND^Jffl7Fl/Xti>ttT. «ID*a«fcNANDW» 
7FUX£A;*JU NAND^eDWSacD^^Ui:;l/^ 

H ^ -f AlHlBCeS LT fed: K 
[0 0 4 4] M*y-hfl^ttft«£&&JBOD97 
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